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7]7l -g-^" ^ O]^ HV^ofl ^^O-S., 483 #3 

^-g-Aj f^*j|bfl c^lH ^-fr^^s. £ ^3 ^33 §3 

^E)H.2] 1^ ^711- ^7>A]7lJl ^3 7^171^51 *>-§- -frt^ ^ ^ 

H o V lH -n-^^> 3tt ^-i+a.^ ^*>al HBl-STfl 

1^711- ^ -8-^- ^2:^- ^ $14. 

£ 4 
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{FUSION PROTEIN OF A PHYSIOLOGICALLY ACTIVE POLYPEPTIDE HAVING ENHANCED STABILITY IN 
BLOOD AND PROCESS FOR THE PREPARATION THEREOF} 

15.^2] ^] 

S- l£r 7|#^ ^ M€ hGH-PEG-IgG -g-^" # a -^* ^-^^71 
SDS-PAGE ^^H 1 }. 

E 2fe ?lt^ >£-§- ^ ^€ IFN-PEG-IgG ^ ^91^) SDS-PAGE 

£ 3^ hGH-PEG-IgGl- ^>*^ IgG^l ^ifl 5E^r ^31 o^n]^ ^cjofl 

Tl*^ hGHl- 3}-<?l*Kr SDS-PAGE 

£ 4^ ^BCRatHH 40 kDa PEG-hGH 2]- hGH-PEG-IgG^ ^ ^#7l«- ^*>7l 
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<5> -^^^-^-i: °l-§-^ # yJ ^ 7fl^ofl o}<>H cl^S] J^-g- ^-tflS* a] 7l 3 

^ ^o) £tf. tflJf^S} 7flS^- €^ *Ht71#°1 if O.D.5., 

c> ^3=. ^o] ^Cf^ ^^o] ^ S£n> <>H^, cq-afl^ <>} <^§- <>] JL^l" ^tfl^ 

^_g_ c**\}-s}7) al**}* 3^ 49#*H ^-^3. 

7^14 *J-*fl» *m 7R> f'.MHI, ^» f^lfe 

^ tl^^* ^7>A]7l^ ^SLS.^ cfl-f^-S] ^-^^ofl ^-g-^ *\o]^ 

7l#^ O^T7M 7fl^S|^ ^r*l 
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<7> Ha}*} -g-*fl.£7} JL^x}^- $m*\SL3. ^-7H^ ^ ^^^r 

^ 5d4. PEG^ 3- 3 #"-^4 ^-^ ^ofl ^*H7l44 ^ Jf$H al 

t 91°-^, ^114 ^l*l-jl(Sada f-, J Fermentation 

bioengineering, 1991, 71: 137-139), ^ 7j aflvj) #-fr-4# ^ofl J[47 r 

oi^ ^ pegI- 4447J ^-^^o] ojA o >^^oi]AiH ^-^^ Jf^-g-i- ^^-71^1 # 

O] *\-%-S\jL ol^. ZL&|4 ^ <£4 ^-^-g; ^A>*V ^ -f PEG 4 ^7} ^o] 

£4^4 €" PEG* ^43^5- ^4^" ^-f ^^|7f 44€ ol^- ^ojtf. zie^Ji 

1^ <£^°1 PEG £-4^ H44 ^^tr ^r^7> &°-4 -g-4^ 40,000 ^ 4 A o v 4 PEG 

*fl^7> ^4 ^7}^o] - 7 ^^S. ^J}^^ 4 ^4 ^#4 ^ 

444 4^14 <* 7 >JE ^4 <£44^r ?ASLit <£44 ^4. 

<s> Aje] #^4 « 4 ^4^ cf= i# <y-^4 

^r^^^r 44=^4 ^44^r o^^H ^1^^ ojo.q- 7ltfl^ ^ o> 

3^ 4444 &44, 4^44 ^^5. -g-W^^* <24 44^4. 

<9> 44:^-1- ^.aj ^ a Jj^4 ^^s]-^ H4 3r44 ^4 (chemical 1 inker )4 

PEG ^44 ^- 7MS ^ $a4. 

<io> n]^- ji.^ ^ 5, 045, 312Jl°fl 4^, 44^-3.4 £l ^ ^4 (Bovine Serum 

Albumin: BSA) 5E^ 4^ 4<3 e^-|:4# 4-S-444 = (Carbodi imide) ^ 
Hl4H(Glutaraldehyde)4 ^ 2r44 ^41- 4-§-44 ^44:114 4JE^- h}- 
5^4, £44 ^ «4 44°fl 4H> 4^ ^^1 «>-§- 

41-7 



1020030015744 #^ °^}- 2003/7/16 

*h 2«n ^7>*>^4ji lit sa^. 3*3-3 ^M* 

3?-*H ?1^8 #-g-<M*r ^ °1^1 ^ 7r¥^4 ^3 «1 ^°13 

f7}i4r ^ <y*v <*7\ ^7} ^^-uv ^Ej-tf^-n. ^ ^ ojjl 

^ ^7}- jL3f# ^^>7fl SL<^*1 £M<=T. *1"8-*1 ^ ^^oj ^ 

<n> zl^hs, o]ei*l- sK>-3 ^^jl s.^ ^«J]^^ ^ ^ ^ 

# ^7lS] #7> ^-7>^ol ^tflajj&s. e PEG -§-^ ^^AS PEG *%?\7\ A> 

-§-s)7l£ s>^4. ^ 5, 738, 8463^1^ 8,000 PEG* *%7]3. 

-g-^H ^^l^m °l^l» ^Si^-M- PEG^r ^lEi2ll€:^ til^-ol^^^ 7g 

^SS^, °l^l7> ^^Vsl^Ji, *^ ^7> Jl^£ #5*3-. 

<12> ^-^ ^. 7 fl *f| W0 92/162213l<*IH^- oiBl^-l ^-g-*fl ^^M1(IL-1 ra) 21- TNF 

^«fl^sl A -n-Sl -SH nff £-*HJ= 10,000 ^£1 PEGS «3^tr°.3.*| ^- ^r^^-g: <£ 
^§>J17> Al£*V w). 010.14 °l^-8-^(Bifuctional) ^]S7V ^ C| 53 cf . 

<i 3 > ^(Kinstler et al . , Pharmaceutical Research, 1995, 12(12): 

1883-1888)o11 4*}^, 4^ ^l *>^Sl*KG-CSF) ^>d]^ ^cjaf 9J7J *H ^7fl 
SRr -fl-sl -SH ZLf- 4°lt PEG^l 7}^} -§-^ ^«Jj 

3(ratWM *flvfl #-ff-X|#o] 4«fl ^7>«|-S|al, «JJ^ ^ilA7\ 36*1 *>*M 
-fr^SM. ne-lM-, al^ ^7> 5aa*]# <i^4 W «v^-7l7> #0}^ 

3 °l A o V 7^3*1 ^Jl, ^^iCf ^<H\+ o>^^ # ^ ol^ 5]#J=<>] 7 fl^V 

°i ^ a^£1ji 
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<14> ^*fl ms] ^ 7 fl ^1W0 01/02017 Jl^a^ ^ ^^l^^XEPO)^ fj^ a_V^-7l 

1- ^7VA]7l7l ^*fl PEG ^« A>-g-^o^ 2^3. PEG* ^A^tf. ^ PEG 
EPO°fl MAL-(Maleimide-) ZLf-^- ^l-Jl(MAL-EPO) , ^ #°fl -frel -SHI- 7} a] 

^ 40,000 PEGS MAL-EPCH ^a^c}-. 

<is> A o > 7 i^ ^jzfl-^^ ^el ^ ^«]^^ 48*11 tfl t>^^-i- a o v ^^-S. 1^ <?> 

<y*n ^ ^5)2) <s>-§-4i ^^s^h- ^>#^ ov 

<16> *V^ ( 3^!- A>-g-SH ^«Hr ^ofl ^ -g-^- 

o. oJch Hj-^ o. ol ol ^ro] ^.ji^ y> 014. 

<17> ^-vfl ^ ^7fl 2003-009464 J^H^ ^E^s. <£s}.o} ^>s^.^ ^4 IgG 

^-(Fc)^ o^^, ^-g- <^^Al7j -g-^- ^<>1H ^A^Cf. 

#7l(<* 19Al#)l- M-El-lfl^O.^, Ol^ «-^-2jO.S Cl €• 37H1A-1 7l<y^l 5} 

<18> 711^- A>ol<yi( Human genome science^}- °\)*)^, ^5)1^ °\v)h^ ^ 

^ HSA ^I-s^aj Tgigo) 03^5} -§-^h : Albuferon)-a- JLSoflAi 

SL^ ^*fl °jAj-Al^ ^6\] olrf. <?]E^1^ ##7l^ 3Al^ollAi 93AR10.S. ^7^> 

^^l^, ^1^1 %^£^r 5% nlnio.s nfl ^tKOsborn ^ , J Pharm Exp Ther, 2002, 
303(2)540-548). 
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<19> ^-ifl ^.#) ^]249572^^1^i^ Ig G ^ l-^(Fc)^ o>n]^ ^cj-ofl IL4 ^-g-*|) , 

IL7 GCSF ^-§-^1, EPO ^r-§-*fl ^ 4^ ti:^^^ ?V^4^ 
-g-^ #^^r M]S.S.^-B\ ^^4. 

^«7> ^1*1 ^1^- <?1*M 

^ Aj^Eflo. s^j.7] o^tf^ $ ^ 7}7j $lcf. 

<21> o^, ^ ^^^s.^ ^ ^ cfyfl^^ «V#7l* ^7l^o.^ ^7>Al7lJl ^ 
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<26> ols>, £ ^ o. ^ ^t^^-Cf. 

<27> ^ %^ S.^^^^ 1# ^7l» ^7>X|.^ ^^_7> SU^r ^ <>1 

^ <^ -^t^ ^l^l &<>1 A>-g-^ ^ olO^ O]^ ^j. £ ^ afl«J-^ 

^3°-^ JL-HL^(hGH), ^lE^l^dFN), 2f^^ 7>^- o]7]- 

(G-CSF), ^ ^^KEPO), tfl-^^li ^ 

(GM-CSF) ^ ^-g-^(TNFR) ^ Sl^-M- <^7H ^s)^ ^ 

Sitt *fl5>|ir G-CSF^ 17*1*11 ^fli^o] 4^o.S *\&& £°1*1|( 17 

S-G-CSF; ^ ^ *ll356140JD# <^H# ^ 544. 
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<28> £ TgJ^o] -g-^- ^^HH M *^ # B -^3 1^ ^HM* ^7>Al7l7l ^ 3 

Tj-JE. cl«M2|^ ^1^1 ^ c^afl^ ti}^- 7 l 7 } lOOAl^l oj^Vo] c+^^S.A^ , ^-^] ig<* 

^ 7>1l} Af-g-^- ^ 5a°_H, igG, igA, IgD, IgE, IgM t ^ f>}^\- SL^ ol 

#3 Af-g-^ 41 ^tf. s=^, IgGl, IgG2, IgG3, IgG42f -M*^ £ 

f^r ^£7> ^ej-^lcf. IgGl, lgG2 ^ IgG4^ -ft^ ^ ##7]^ 7>^lcfJl 

3^ 5a°_^, IgG3^r ifr^r ^7l» ^E^tf. 

<so> ^^tsf^ IgG^ ^ #^*Kr ?Wfsj ^(catabolic 

region) <£b}t} °io^ 0}^}^ *\<£ 252 xfl*l 256, 308 tfl*] 312 ^ 433 tfl*l 436 
£ cg^ol oj-^^ofl ^^.*>cfji <£b^ ^nf(n]^-^^ XI 6,277,375 Jl). 

<si> -g-^- ^-«fl^^ Tg<^ #^^0.5. <y*fl ^ £M -g-tJ" 

f^l, °flH^ #5]#*r HSi^! #e]-M ^^1, #s]^Ai ofl^s}. 
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<r Sa-S.^, ^>^°l 1,000 vfl^l 100,000 3^ A}-g-%v^ oi J1) ^b^^^ 

1,000<HH 20,000 ^^-^11- ^ oicf. 

<33> £*V, #71 ^-g-# ^*fl^r -fr^*^ °J^ A <3 #7H 7|<^t ^ ofu^, ^ 

Bj #^ §el^^£LSf ^^#S#fl^r ^^^)^^^ 7>iHSA^ ^^-2]- -g-SflJE 

m- P Hofl 4- o>^# ^7> ^ #^3-^-3 <^sm^^ ^5.3., 

41- ^ 

<34> o]e^V ^.g.# f^flfe 7l^S] B^S^ ^^til-g- -H-^* 2^<« 

<35> #71 ^-g-# f^l^r ^1^1= ZLf-, nfl *1 = ^-f , I^H^ 

(maleimide) 5E^r ^ *1 q-ul = (succinamide) -R-S^-l- 7M71M-, W 

^iHl^ ^elHulJEL ZLf-^g-, cf^. ^ t^^^ <£Hl*li= HL^ <1H1*1^ 
# 7>^ ^ 5Zcf. #71 ^Am-nlH o.^^- ^A]xjxj)^ S-sL3)sm}°}^, ^H^H^ 

7>^^-AHl^ AlAlu|Dl^ 7}J±U|H;E 7 }. 

<36> #71 ^-g-# f^l^ =L^^r ## #£l^E)£l<2f ^ 

#^-|:^ zl- ol-nl^ ^ t ^o]X\s] o>d1^ ^j-7l ( ^l^El^^l o}*!^ # 7 1 -fj-Bl 

<37> ofl^. s.^, ti>-g- <^IH1*1= ZLf-^r ^««^S1 o}nl ^ rtrT£o)} n_V ^^l nfl-g-ofl 

^^1 7>^*l-7fl £ cf. J£*l o>Dl^ ^c}-g- 2-^ ^^Ml *}~%-^r ^ 91 
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3Xt\. ^^(linking group W sR> M3§}-5. 

av^-o. ofnl£L ^^.o. ^n/^A^ ^i^Jicf 1^1 0_^^Cf^ ^ 

iLJlsl<H s.^ ^1 261030 JD. 

<38> M. ^o] o.^- cfHfl^ofl^ ^ ^ ^^^e]csf £<*#511-<££l 1:1 ifl 

*1 10:1 <g ^ StU, «H3-*|S»flfe- 1 = 1 01*1 4:1*! ?H *\^^f>\v\. 

<39> M. hV^o) -O^V c^J}^ ^ ^ f-E] E] J= ofl ^f^Sj ^^fSt?l5] ^afl 

*>7fl =)<H ^^ifl <£#7)7> ^7>*>^, ##7l ^7> -g- 
^ SEfe- ^-*fl^ ^-7}^ 4o|6flH ###7fl7> ol7l nfl-g-ofl, 7 \^9\ 7}^A & 

°1 Fc ^S^-fr ^-?-J±4 ^>^oi ^ ^<^#sl-si4 -g-^-Al^l ^ c] ^ 

H# 7lcfl^ ^ ojtf. ^o] t o]^ ^J-Jtss.^ «*}^ 40,000 

^4 -S-^m ^-f^Tf 1^ «1^7l7> 13«fl 71 ^ 0. 3. f7}S}ES tH 1-^51 

rf«fl^o^ 7l# ^SH^ 2«fl ^t^tf. rz^JELS., ^ 

^^tst?14 -8-^1^ 7j o. ^i^o.s ^ SZ^. s^, ^-2^ 

-g-^j-^-mj^ ^]^x\ AVcfl^o.^. c]^- ^7}^ ^ v 7l» iL<*|^n}. :iel,5.3., ^a}^ o.S 

^1^^ o]Ei3Jfl^^ 2^ ^lm^-S A>-g-£lj7 ^^nV, ^^#^^4 -§-^71^ 71 
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#3 PEG ^3 SlE^^HL^S. 1A£ b) *1 « O.S. ^}-g-%v ^ fl-S- 7)cfl^>jl 

<40> *V^, ^3 -§-^ V £ H -M£r ^ *^ ^^JEL* ^-g-^ f^l^ ^-§-^1^1 

^-g-^ f^sj- <£-§-*m * ^€ *J:-§"§-# 483 «^ ^s^h.** 7l#^ # 

-g-Al^J O.S^ ^ 514. 

<41> ^^]^O.S. ; £ *V ?}*1 *fl2: aj-^ (a) ^-g"^ f*^3l* ^ 

olAlo] o>p)^ #7lofl ^Bfl^ tiH-Al7lTr #31, (b) <&-§- £^3.^3 ^-g-^ ^ 

#^^ = 1- ^-ej^ ^1, ( C ) ^-g-^ ^€ ^ 

M #el^^H.l- ^^#Sl;al2f ^-g^l^ #711, * (d) -fr^ 

#^-8: £-^*Rr ^^11- if-W. 

<42> ^-71 ^3 cjT^l (aHH tfV-g-^-g- ^cfl^>Jl ol^^l ^4 JfAVl-o] ^ o. 

^^M?] W ^el^ #^:^r-g-^ f^l^ #-§- #«lrr 1:0.5 ^} V 20^1 ^ 
*H1J *r 91^-, 1:2.5 vfl^l 1:57} ti^^tf. Hth nJ-Bj- ^ 

«H *l£r, 1-^ 2 10TC<M ^*3*Hr 3°1 4^-^*1-4. ojnfl A>-g-7>^*l :& 

4H1- Aloft ^5.*>olcHlolc( NaCNBH3)j ^^5]-§-^i4B#, ^uH^o>a] 
Blnfl^O^J «.a>^ > «.aJ-c* ^Al^ - olcf. 

<43> # 7 j c^] (5) ol]A^ aV-g- ^#3.^ ^-g-^j ^^14 ^ fej^E] 

= # ^-^^>7l 3*fl>H^ AJA^ ^*flS] -o} JL^-g- 
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♦ , ^^Ml a 711- Jls^H 3.7] afl^Ksize exclusion) 

<44> a o > 71 ^t,] ( c )oi|^ aj-g-^ aJtHsH-ji ol^l ^jif ^ Jf>£#3 ^ o. 

*>7l ^l^t ^^s^-^r-S-^ f^l a>-g- l-w^ 1:0.25 

vfl*] 1:20^ ^ 1:1 tfl^l 1:47} u^^H, l:27> 

<45> o] cjTfl^l^ ^JE^r ^-g-^ ^^eHl ^7fl*Hr al-g- nf-^ 

#7l n}^-§- -^l*Rr (a) #7fl°fM o> D ] ^ ^ofl ^-g-^ f- 

4^3" oj^ofl aV-g-^1 ^ cfs ^ ^ofl oi^ ^-^.EL aV-g-712] £-§-^ 
-S-*i*Kr 3°1 D fl-?- al-g-71^ A <WH 2-® U-^l^^ 

S^H ^-g-% V *r SI 71 nfl^-ofl, 2|cfl*V nH-E °^H1 ^€ ^« ^^1^>JL, «1 ^ 

<46> se^t, 71 aj-o- aHI^ ^-bjb^ #ofl ^«fl(steric 

hinderance) afl^l ^ #-§-^ ^l^l , A o v 7l ^-g-^ *}-g-*>^ 4 1 

■8-^ #^7} sRKE. A>ol^ ^ o. 7]¥ o. ole^V ^1 «fl 

«H ££H1 ^--g-^Tr -f-^^l aj-aj^ liofl n}^ A>-g-^ 

^ 5W. <« #<H, H 7l# JUB^M H7l nflafl 3Sn}£^B^ 

^A]%V ^ cl^.. SEth iH} ^*>7ll ^^1*1-71 °l£r ^ aS.nVSZ12fl5Xl f- 
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<48> -g- avt^o) o.^- c^-Bfl^^. ^3:s>7l *V 4"& u o V ^^, (a) *^ ^ ^-g-^ 

1- 'S^-i-S.l-^^ oj-n]^ ^cl, -fi-e} ^l^Eflo] #71, ^liBjcl^ #7l SE 

Ir^^r ^3 *^ ^b^jels}- «>-g-^7l^ #31 , ^ (d) 7l€^£ -fr^ 

< 49 > ol ti)-^ ^ h c V^4 *>-§- 4^ 53 o. s ^ ^ 

3} -§^}4. ^-^4, ofl-i- 1-^ 3.4 kDa PEG4 £0] ^-7>^ol ^ ^ 

-8-^ ^^^Ai Aj-g-S]^ ^ , ( a ) 4^ ^#3-^4 ^-g-^ ^ 

^1^1 IWfe tllm^- nfl ^H7> nM<5>°3., Aj-71 (b)^ 

^TfloflA^ 37] Bfl*fl 3 ^dV£ZL5}JI] nVO.S. ^ 

<50> £ Hj-^oflA^ Tg^ofl AjEJJaj H}-g-^-g- 7j-*l PEG ^-g-^ 

^ #5^3=41 3j-«H°] ^-^-5. ^#^A)^ -g-^" ^J}^ ^li^S-S., ^7i 

^-^l^o] el^V=4 HlAjeH^ y_V-g- ^ 

A)--g-£ U^H ^tt ^ 5L^f- Sfl^SH, ^ ^T-§-^ 7> 

^is^l-Jl ^7i<2] zjolofl af^ -fj-<?!^ (Flexibility)^ £»J}^ * 

* ^-Alofl <^^- ^ 014. 

41-17 



1020030015744 °^\- 2003/7/16 

<5i> ol~£.iH, -a-^V *flS^°fl ^ -g-^^^ ^2: ^SH*] 

^ -g-^^H 3?r ^Hf^-i: °J^1 

<53> l: O]^} ^ 3^<2} <g ^ 

<54> o]^ ^xV£5S.( hGH) 22 kDaHl 4^- f^-i: 'S^r 

71 ^ Vl 5Hl ^1*1^ «>-g-7ll- 7>^1 ^eHl^-tsl^PEG)^ 

ALD-PEG-ALD(^7|-^ 3 4 kDa)( Shearwater Inc. 5 mg/ml 

S. 100 mM °}^}<3 ^-g-<*Hl Jl = £-:^t1 PEG^ l-wl7> 1:1, 1:2.5, 

1:5, 1:10, l:20°l ^7}is}jL, M"H# 

^Ss>olc^olc( NaCNBH3 )s. 20 mM^l 4°C^H H^V^ 3*1?I 

^*>JL, ^2}- ^^-Jie^o] 1:13. ^7l iflSH *>-g-^l-^: 7> 

T^s1^i(Superdex R , Pharmacia, ^-U) 37] ulMKsize exclusion) HS^-sne}- 
s]-!- ^^l^S^f. ##^-^.5. 10 mM zM-^sflojE ^ofl( p H 6.0)# A r -8-*H o]?i 
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^#3: = PEG-ALD1- ^t^l ^ ^J-jHa, nl«V-g- 

^ £ 27flS] o]# A^J-lHio] ^^Sf t±o]v] ^-a>1-* 

l: 2.5 ~ 1:5 °J °1 3HI3$i=K 91 # ^^S.^-^^ PEG-ALD^ 
^ 5 mg/ml°l ^*>£*}. 



<56> ^Al^l ioflA-1 ^^1^ ^li^-^ PEG-ALD°1] ^M-ir^-i: -g-^>7l 

*H 10 mM £#-§-^°ll -g-*fl€ ^#3.1-^ G( Immunoglobulin G : IgG, 

150 kDa)(^*h -§-^-^-§-* ^534. ^^s^-^tH PEG-ALD: 

#yl» l:l, 1:2, 1:4, l:8°l *H -§-^ #-§-^r *>^^. #-§-^ 

1- 100 mM Qf%r°A ^BflS 'JM-Sl-H, «:€XlS.Ai 

M-H#^}i^LS*H^eM c(NaCNBH 3 )§- ^ ^£7} 20 miH ^^^^4. ^ 

^ji cfo]^ =3). ^ -y.Al-.ol o]^> ^ s-^tH PEG-ALD:^ ^ 
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PEG -g-tJ- ^Jj^-g- H7l afl^fl 3S^£H 

n ^-S" £W-§: * 10 mM oMlH^i ^-g- 0 -3-§: °l-g- 

«H, -fr4? 2.5 ml/£-°.3. «L^<*fl -f-^^l^^. ^#-£S£--PEG ^"^#^1:^ 

o.^ r+MH^^ <*-fr ^ 5a^i, -g-^M ^ §g *m-§- *fl7^ 

#5.^ n]i£-§- ig«tSf?1 SI = £ o]^] 7 > 41^ 5U°H *( 

-8-^- 10 mM °H1H^ M"H#(pH 4.5)°. 3. ^SM^ 

€^(SP5PW, Waters, ^ JL 1 M ^-M-H#(NaCl )-§- 10 mM ^MlB^ 

-§-(pH 4.5) 3H§^-§- 3*1 ^£?«l|(^^Bf ^5. 0 M -> 0.5 M) 1-3} ^7> 

<59> = cflAlofl oiE^l^. ^4 2b(IFN a 2b, ^-*r^ 20 kDa)» A>-g-^>ji ; 

I FN a 2bQ ALD-PEG-ALD( 3.4 kDa)^ 1:55. ^ ^ afliq*}-JLfe >*]aH 

^ °.S. >*U1*H i FN a PEG-ALD* ^ ^^l^V^cf. 

<eo> ^o^^} I FN- a PEG-ALD* °l-g-*H ^a]^ 2$\ y o v ^ °-5. IFN-a -PEG ^ 
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<62> oi^V uflAlofl ol^V jt].^^ ^oi^ (G -cSF)» A>-g-*>JL, G-CSF 

^ ALD-PEG-ALDC^-*}^ 3.4 kDa)^ full 1:5S afl^Sralfe- *3aH io|)a^ 

^o.^. *UlS>aJ G-CSF-^?1 PEG-ALD* all 2: ^ ^aH^rS^r. 

<63> <y^^l G-CSF-^ PEG-ALD* °l-g-*M ^*H1 2^ ^ y o v ^^-S G-CSF-PEG 

^#3.1-11 -§-13- ^^r^Tfl 

<64> 5E ^|. > ^.g^ G-CSF 2] 17«l*fl ofol^A>ol A1| 30. 3. ^1$^ ^^1^1( 17 S-G-CSF; ^ 

^-«1 356140 JO* °l-g-*H -#7)2\- y o^^S. G-CSF £°l*ll-PEG 

<65> ^Alofl 5: 3^ ^ ^^r^r 'S^tSt^S] -g-tMl ^S. 

<66> ol# ^ ^e.^ cflAlofl 01 ^> 3^ ^ 3^0] ^(Erythropoietin, EP0)« *V-8- 

0>}JL, EPO^f ALD-PEG-ALD(£-*r^ 3.4 kDa)^ fajf 1:5s s}^ 3^ ^l*}^ ^*H1 
1 ^Utr y o Vl ^5. *H*H EPO-^^ PEG-ALD1- 4^ ^ ^^\3X^. 

<67> <*o^ EPO-^ PEG-ALD1- °l-g-*H ^Hl 22f y o >tt 4^-^ EP0-PEG ^-^<3 

<68> ^A]d|) 6: <&-§- Hl-o] cfs. p E G» oj-g-^V 7^23 
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o|a uiv±^ ai-o. - L ^ o] ^r= S PA(succinimidyl propionate)-^] PEG* 

^J-Jts^o] -§-sfls} 100 mM <^<g !k#°\) SPA Sj-flM «H-7l» 

1-sH ^-^^(PEG)"?] SPA-PEG-SPA(^-^>^ 3.4 kDa) (Shearwater Inc. 91 1} 

^iS^;^ PEG ^ #wl7> l:l, 1:2.5, 1:5, 1:10, l:20°l ^7fA] 
7l-H, ^-^H 31*1*1 StiV^A-l 2*1 tii^-Ai^cf. oi^> ^vjrsso] efoiA] # 

^ttr ^*H» , 7>X)J1 ^S^i 3.7] ufl^fl 

sq* *H*}£i=t. lt ft ^S 10 mM ^§-S.^*IM;e ^<*KpH 6.0)-g- *}-8-*H 91?} 
-%&3L* PEG-SPA1- ^^l*>^al, ^^sf ^#Jl = £, ol«V-§- 

*T ^ 3? 27fl£l ol^> ^^-iHfiol 5^<4 c^s} tfoH ^7l*>^Cf. «>-§- 

7K> #J1 cfol^ ^-sf ^ ^#0] ^ o. o]^. A^^e^;^^ PEG o] ^3} aV-g- 

#«l^r 1:2.5 ~ 1:5 <g °1 ^-o]e]^4. -g-^> 7 l 
^^ = s.-^7l PEG-SPA*- °-} 5 mg/ml°l slS.^- ^, 2^ ^Utr H o Vl 3-° 

S ^Si^-lM PEG-^^#S.l-^# ^S*>5S4. 

atr, ^3*1 g^s] a}-*. zl#o1 s.^. NHSCN-hydroxysuccinimidyl)-^ 

PEG ( NHS-PEG-NHS , Shearwater Inc, °l^-)» *MMH «?]*]; ^JL^^-e^ PEG _,g^ # 
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<72> ^A]d\) 7: &z}t£o] cf = PEG# ol-g-^V 

<73> ^-A^oj 10,000 i^ojji, o o te 03.^1= a}*^ #-§-71 » 7>^] #EHfi 

^1#^#(PEG)^ ALD-PEG-ALDC Shearwater Inc. *>-g-*H ^a]o|) 14 u o v 

a]?! ^^isa-^ PEG-ALD# aflS ^ ^*ll*r$AH ( <3H-^°1 #J1 cj- 

°H ^4 3^ «?1^> PEG^ s)*} 1: 2.5 - 1:5 

°H ^5)^cf. ^^ss.-^^ PEG-ALD1- 9f 5 mg/ml°} ^ftr 

<=>1» <>l-g-*H 22f -g-^tr y o v ^°-S. = PEG-^^#Sl:^ 



<74> Aj A )^ 8 : -g-^- 3^ ^ ^ y o^ 

<75> (1) -§-^ ^^s] ^91 

<76> Aj- 7 } ^Al^oflA^ afl^ -g-^- cftiH^o] a-o]^. 4_ 20 % 7 ] 0.7] ^o. 

SDS-PAGE ^ EL ISA (R&D system, S^^SJt]-. 
<77> hGH, hGH-^Ti PEG(^Al^j i) > IFN> ifn-^ PEGC^*]] 3H 

DTT(Dithiothreitol)l- zj-z}- 50 mM£] <#°_5. ^7>*1 Aj^i-^- oj-g-sH SDS-PAGE# *H 

*}$Xjl, IgG, hGH-PEG-IgG(^Al^ 2) ^ IFN-PEG-IgG(^ 3)£ DTT SH #7^1 ^4. 
<78> 4 #^0] SDS-PAGE ^-4» £ 1 ^ 2*1 M-eM**^. £ 1* «>-§- ^ ^ 

^€ hGH-PEG-IgG -g-th Sf^^l ^tr SDS-PAGE ^°)JL, £ 2^ 

^ IFN-PEG-IgG -§-^ ^-M^g- 33-^} 7l SDS-PAGE ^^l^f. ^^ofl uf<g 

tr £-7}^ kDa ojcf. 
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<79> 5L 1 ^ 2<*M 1- ^ ^ ti}^ ^-o], hGH o] 7i ^ y] IgG o.^- ^ ttJ 1 

^ 170 L^vdtf. 
<80> ne^-, IgG -§-^- ^g-f , ^f%= *H-» SDS-PAGE >5HH ^*>7l ^^ 7 1 

«fl&°fl, hGH-PEG-IgG(*J*H 2) ^ IgG^l DTTl- f^ifl zz. 

5]Jl ^ ^^jl , z^o] t^*^ ^-Efli- SDS-PAGE ^Hl^ S^l^cH 

£ 3). 

<8i> IgG^l DTTl- ^el*>^, ASr £-7}^ ^dfl, ^ifl o]^l7> uf^o]xlj7 

, hGH IgG^b 4 §^^^ = ofl zj-zj- hGH-PEG(3.4 kDa) 371^ 

■f- ^7>sl «H = 7> iL53t}. hGH 7i#^£ ^ifl^ ^iflticf <*zj- ^*H, hGH 

^ 130 kDa 31*H ^-o]^: ^ ^^cf. zls^S. ^ifl£)- A>o]ofl ^.s. 

*8 IgG *1 -g-7># & hGH7> 53 SL3. M-^cf. av 

-§-°fl^ hGH-PEG: IgG ^ 1:1 n^ilS. ^^^^ IgG <5>uHl 27fl£) hGH 7} 

€ ^ $l7l nfl-^ofl o)^ tg^ofl o}*> ^ ^7} 5L3f# 7lcfl^- ^£ 

<82> (2) -8-^^^^ ^ 

<83> *JAHH^ 4^ Z]-Z]-^ -g-^ #^oj 37 ) ufl>{ | HS.n>^ZLE}S)(^Bj: 

Superdex, 10 mM ^l-i^MH. 3H^(pH 6.0)) ^MH -Sls^-i- cfl^^-sf 

«r^Kr u o^AS 7fl^<5>534. °M 91^ hGH, I FN, G-CSF, 17 

S-G-CSF, EP0 ^ IgGS. zj-zj- 3.7} tifl^l ^?a]<jV * ^3^3 7l 
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H A -S-^- ^=£41 ^*fl*Hr ^h1%^ ^&o.jl 
<84> HS^-sn^s] ^ o]9\6\] EL I SAC R&D system, ^1^) U-^-i- M*r^4. IgG^l 

hGH-PEG-IgG^ ^| c|l?| /i^] ^9] 30 % ^5. ^^4. 
<85> (3) -g-^- ^S. 

<86> H7l HlMl aLS^£ZLeVsr]l- aU]^ * 280 nnHH ^ , hGH-PEG-IgG(^ 

*H 2), IFN-PEG-IgG(^Al^l 3) ^ G - CSF(5E i. l7S-G-CSF)-PEG-IgG(A3 a] ofl ^^>^ 
170,000-180,000 *fl^-Aj#t|H^ c^^Hl- ^.^^ EP0-PEG-IgG(^ a] 

oil 5)^ 200,000 ^oi] eflxg-^ y-e^ >H ^sixm. 



<87> ^-ji^: PEG-°J^> ^ Jl^s. ^^-^o) 

<88> 100 mM °J^# ^ -§-^(pH 6.0)ofl ^3. jres. 5 IIIg ^ ^ 2)^ J*^ 5 

m*7> sqH^- §yl^V ^, PEG^ ^aV^o] 40 kDa°i I^SHe! nfl^l-PEG-^*^ 
(Shearwater a}, *l^r)«- 5:=.^-: ofl^l-PEG-^^*!^ #ti]7> 1:47> 

AJ-7I -§-o«o]l ^o^ ^. 7 j a>o. ^.ojj^jj jg-^o] NaCNBH 3 ( Sigma*}, n]^-)* 3^ 20 mM 
ol £]J£4=- ^7}^} ^, 4°CollA^| 18A)^> ^o> 5ia]-Al7l^Al a}-g-A)^tf. ol# 

l = ^-§-*M &-8r PEGl- !-«-^5W7l7l ^l^ 0 } 1 ?]^- ^^£7> 50 mAH 
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<89> #-§-*}*l Q^r PEG* -gr&)*}7l G-25 *J ^ (Pharmac i a^})^ 0}%.*}% 

cf. 2 CV(column volume)^ 10 mM Tris-HCKpH 7.5)^ Q%- 

3**1 ?1 «>-§- ^% v #^- ^*\f>\<&t\. 260 nm^ 7><^ ^7\\3. 

^ -g-*^ 3.7l7> €■ PEGS 911} S.^o] ^ -§-#£) 

<90> #7H*| -g^O.^-^ PEGS- °]7j SSS.^- u-] o. ^^^7)1 

^-e], ^>fl*>7l ^«fl t}^§- ^<8*>$H=k 3 m£fil ^(PolyWAX LP, Polywax 

Inc., v]^) 10 mM Tris-HCKpH 7.5) ^sM^t}. PEGs}-^} 

-§- lmt/&$] ^-^m ^, 15 m*Sl ^ -§-^°.S 4 

^s^tf. 30 in* Si 1 M NaCl -g-^^-S 30£- O^l^i 100 <g ^JE ^yfl 

°l-g-*M, H5j-, c]- f 5Lt-PEG-*l# I = a &*\3, -§-#^^cf. 

<91> £^ 3.^-PEG 91H SL^-Zr-Br ^*}7) $m ^7}o\)*\ 

-PEG-°1?> ^ 2 = ^ ^*fl -§-# 7^1H 3.7} Uflafl H^}S.ZL2fl^» 

^cf. 10 mM ^1^>M-H# ^ 7.0)^.5. ^5^1 ?1 tt^^^ 200(Superdex 200, 

Pharmac ia^»°fl #7l -g-#<^ -g-<2flo.5. -g-#*}£ 

t}. 4r#^ 1 in£/-gr°_5L ^Bi^^cf. Bel-, ^-PEG-M JL = ^£r S-^-PEG-^^: 

-g-# Al^Vo] ^ajo S hh]-s^ s o]§ aflTlsM S-^-PEG-^ 

<92> Al^c^l 1: 01:.° 
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<93> zj- ^ 5v\?J{s) so ^H(Rat)^l7fl ^^(iflM)^ ^^l *g*H 

o\]a] 4^ A ^ # a «(*l^)-a- 100 ug/kgol 

0.5, 1, 2, 4, 6, 12, 24, 30 ^ 48*1 # ^1 ^l*}^, *l^£r ^*> T 1, 6, 12, 
24, 30, 48, 72, 96 ^ 120*1 Zt 1^*1^-^ *H4?l-§- f-fr^ ^°fl 

SL^H -g-JI# ^1*>5|JL, JL^ P>o]HS ^-2^71 ofl 5 «-7j- ^Al«el 

*H *M*>5$4. ^ ^ A o)*® 

EL ISA H o V ^A^ ^^S^. 

<94> n Zj^ Z} ^ ^^Sl 1^ «}#7l^r *V7l a 14 

<95> IS. 1] 









igG -g-tj- ia-«j^ 


A[A| oi| 




j hGH 


1.1 


2 


13.8 


I FN 


1.7 


3 


> 50 


G-CSF 


2.8 


4 


12.1 


17 Ser -G-CSF 


2.9 


4 


13.7 


EPO 


3.2 


5 


17.2 



<96> a o v 71 s HH # w>^- £°1, IgG7> -g-^} c^J^l-^ ^<£i§ ^^*<H] 

<97> *l^ j £ 40^ ot-g. zLHflH^l*i£ 1- *r SX^°] , hGH-PEG-IgG -g-^- 

^ «]r^-7|^ 13.8*1 #-°5*1 ^<3^ hGH°fl «l«fl ^ 13«fl ^7}-s}3X^, 
*\ 40 kDa S.^-PEG-hGHl- <>l-g-*H *j-7l<2}- &#7] 
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o] 7.7 Al^cf ^ 2Bfl ^S. f7}5}^4. ^, 5]^H7} PEG^ -frA]^ ^-fr-fr 

<98> PEG^ £-7]-^ 10,000 ^€-^-5. ^7Hfl hGH-PEG-IgG -§-^" #^lK^H 

7)-g- A>-g-^o^ wV^o.^ ^7l# n, ##7}^ 14.7 Al^>o.^ 

^ 3,400 PEGS o. *v^ y jrt^<^ HV^-7lol 13.8 ^1^^ ^7>*}^cf. 

^, PEG^ ^-7>^ ^7}ofl 4^ 1^ ^^7l7> ^7>^ ^ 514. PEG H 

1-* 7 £iLA 1^ ^>*V J££i=]-. 

<99> Al^ofl 2: Aflivfl =§f^ 
<100> (1) 0}7j- Aj^HS. -g-^-c3:«j^^ ^llifl 

<ioi> ^^sa -g-^-^^ ^liifl ^H*H hGH-PEG-IgG(^^Hl 2) 

^ 40 kD a^-PEG-hGH(^JK^l)^ M]S.^ *]*L ^l^VSW. 

<102> flr^S- sss. «-A> ^<1^- ^l5L<y ii 

H. ^JSE^KRat node lymphoma) ^i^^l Nb2 ^l5.(European Collection of Cell 
Cultures(ECACC) #97041101)1- ol-g-*H ^l^^vfl *rS*=T. 

<i03> Nb2 >*flSS afl<y=ofl(Fi sherds medium)^ 10 % ^flo} ^(FBS, fetal bovine 

serum), 0.075 % NaC0 3 , 0.05 mM 2-^}^^)^ ^ 2 mM ^7>tr ^^1^1^ 

tifl^tr 10 % i *l)^3b f^^r Hfl*HH 24A17J -^°> c| Hfl^>o^cf. 

yfl<£oJHl>| Hfl^ ^liS] ^1- >*fl<H ^ 20,0007fl^ *\}g_% 96 € #3HB^ ^ s£o\] 
^4°. jf. t hGH-PEG-IgG(^Hl 2) ^ 40 kDa 2-^-PEG-hGH(% 1 "Jl^) , tfl^J ^1 3.^ 
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f-(National Institute for Biological Standards and Control, NIBSC), €"£1) °d 7 ^ A £ 
# SSS-(HM-hGH)^: AA ^7}^ 48*13: ^9} 37°C , C0 2 wfl^l 

6\}x\ *1\<#*}<%^. o) a^s.^ 7$5L(A well^ 45. ^^s>7l ^sfl ^3. 

^^(cell titer 96 Aqueous One Solut ionCpromega*}, A 25 fd^ ^ 

^, 4*1 # tiflo^o^cf. o] *. 490 nm°lH «r3«M 4 *l£-^ ^7>* Tfl 

S. 2°)} M-EHfl&t}. 

<104> 21 







(U/mg) 


HM-hGH ^| cH* 

tfcflal (%) 


HM-hGH 


100 


2.71E+06 




NIBSC 


100 


2 . 58E+06 


95.2 


40kDa S.^-PEG-hGH 


100 


0.206E+05 


7.6 


IgG-PEG-hGH 


100 


0.86E+06 


31.7 


«1«^*=1/ED 50 x 10 6 (ED 50 : 3 ^ 


#3 50 %» ^iflfe ^J}^ <£) 



<105> 2. 2<^H 4 s 5U^°1, Al^oll A}-g-*l 2.^ X\S.^ JrsS. #^s$ 

PEG^l 37l7> zl %^S.7\ ^cH^^r <£3^ &^1, 40 kDa^l PEG7> 
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^7\<% A>-g-*V PEG <y*fl ^#2] ^ o_ofl o^ fl ^ 

°1 f^r^T i^lCf. ojS^V 2}--g-*- CfS. cf^^S-o^ ^^#3.1-^ -g-^HH5L 

<106> ( 2 ) ^]Ei3ll^ <g3% -§-^^^^ Afli^ 

<io?> <yn^l^ -g-^irt^^ %^wlJuil- <H1!>H IFN-PEG-IgG(^Al^l 3) ^ 

40 kDa S^-PEG-IFN^ ^}o-|e^ $Hg-§- ^ifl<* «H3^5. i^W^ n}t}-t|- 

«1 (Madin-Darby) ± *fl3L (MDBK, Madin Darby Bovine Kidney, ATCC CCL-22)* ^> 

W 2b(NIBSC ^^^1^)1- tfl^o..§. A>-g-^cf. 40 kDa S^-PEG-IFN^- 
<HH hGH tflA] IFN-§- A>-g-sr>o^ ^<^*V oj-^ o. S ^2iZ}<%t±. 

<108> MDBK MEMCminimum essencial medium: JBIH 10 % FBS ^ 1 % ^M^fl 

^ 7 }Q afl^Hl^ 37° C) 5 % C0 2 ^ afl^^cf. ^^^jlt.} f>\ 

^ *)3.SH- S§1-^(NIBSC ^EHl^-)^ ^ ^ES «fl<£ wfl*H 3^*H 96 € 

#3l°lH^ zj- ^ofl ioo ^ £-^tr ^HH «fl 0 <r€ #al-iHoflAi t^H 

ifl<H Al^L7> #eflolH^l 100 ^ 7h*l ^, 37°C, 5 % C0 2 S?HH 9= 1 

7>^ ufl^^t}. lA]^} ^-£7> 5 - 7 x 10 3 PFU 7> 3 5=^- 

VSV(Vesilculer stomatitis virus)!- 50 |2)l 0 lB°ll ^7>a]^ -g-^j 
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-8-^* "4*1 #3. 4S.^ H-g- ^Vl-SiJl, 37°C, 5 % 

C0 2 3 3z#o\)*] 9} 16 - 20 ^7>S afl^Sa^. 

<109> ufl^^ ^|7l*>al ^jr-g. ^^*>7l eflll(neutral red) -g- 

^ 100 fd'A^ ^7}^ & 3, 37°C, 5 % C0 2 S?HH 2^1^; ^o_V yflo^cg^ av- 
* ^ 100 % ^1^4 i % o}xilEA}|. a^a-] 100 "4°]^^-. ^ 

^ M]S.^ Q ^#<>H ^-<?] ^ 540 nm<HH ^£}o^ -g-^ tfl2:^§- 

l-^3(blank)S <5>JL, °J=^ cfl^-^-i- Afl£ ^ 100 %S. 7j-^}cr| 50 % M)S. ^ 

2) ^£(ED 50 )1- ^l^i-sm. 

<no> [£ 3] 







ED 50 
(IU/mg) 


^3 (ft) 


I FN 


100 


4.24E+08 




40kDa S-^-PEG-IFN 


100 


2.04E+07 


4.8 


; IgG-PEG-IFN 


100 


4.75E+07 


11.2 



a 3«*1M J£tt w>sq- peg^I 2\n ^B^l^^ n %^JE7} ^3*1 & 

£ ?H1 ti l^H ^^H^-ir ^ 5^4. ^1, PEG^ 3.71 7} ^ oy 

f7}cM D J tftflaj o.s #^J£7> iM^-g- ^ 40 kDaS] PEG 7}- 

^€ ^sfl^ 4.8 %«- ?A°-S. M-Er^dt 1 ^. 1 t 

*Qs$. ^^#^1:^-^^311^ ^-f 40 kDa PEG ^€ o] E ^ s|)^.j±c]- 

A c vcfl^ *^3£7> 2«fl o]^- ^ n.2 »s M-nj-tfo.^, oi^i #71 a i°iH 
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<112> -g-^- ^ S^^r^ t# <£#7l» #7>Al7lJl Ajsj 

<113> Sj-fl^ ^ «J.^o. oj-g-*}^ o.^7> S*H1 ^ "8-th 
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13 T 1 * 1] 

2] 

^1%H1 &oH. 

(G-CSF), 17«1 A]iEfl<yo] 4^o.s ^nl^AV ^ 34^^ f^o]*} 

( 17 S-G-CSF ^ #*L<*!*KEP0), 9A^, 91*1^11, GM-CSF £ 

^A>o]7> ^-8-^1 (TNFR)S ol^^l ^ -g-^- cMJ} 

3] 

€r>^ -g-^- ^-«fl^. 
[^^^ 4] 

^l3%Hl 5tt°H. 

^^#^1-^^- IgG, IgA, IgD, IgE, IgM ^ o]s.o^ ol^c^^l ^o.^.tLEi ^Efl 
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5] 

^^S.^:^ IgGl, IgG2, IgG3, IgG4 ^ o]s.o] ^-§-5. o^o^ ^-0.3.-^ 

[37*8- 61 

SHr -8"^- 
7] 

1€ H^^^l #5l#^ ^^1, ofl^^. f^, S-e) yj^ 

I^^J" 8] 

^1%H1 5a°H, 

^r-§-^ ^tMflfe- ^>^°1 1,000 100,000 i^o] ^ £^)o s o.^ . 

[$^* 9] 
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3f ^ ^li4ulc( succ i nam ide) -R-^lS. ^ifLc^ ?A^e] aft 
[^^* 10] 

[3^* HI 

^ £H1*1*= nft ^ °.JL t}^ -g-^ ^lifl^. 

[3^8" 12] 

13] 

^S] #3^^ ^^^1:^^ #«17> 1:1 ifl^l 4:l<?] 3* ^ ^ -fr 
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14] 

^el #S]^El£L^ ^<£^4 ^"§-^ 7>*M £>u|- o1a o Vo| o>nl^A> ^*HH 
15] 

(b) >&-§- ^-g-^ f-Msj- ^€ ^ *^ #el^H]^l- £-e]sKr #31, 

(c) ^-g-^ f^l^ ^€ 413 *^ #^3^* ^<«#Sl:^4 7l#^ 1>o.Al7l 

(d) -g-^ S^Kr #31. 
16] 

(a) ^-g-^ #^#i^^ ofnjx^ t^, Al^Eflo] #7l, Sj^ 
3#£l # 7 ) SEi- el-olAl^ 0 >ul^ ^7lo]l A}H«;*1o_3. ^--g-A^l^ , 

(b) #-§- ^-g-^ ^^tSf^l: £-5^Rr #31, 

(c) ^-g-^ f^l^ «^ #5^ElJE.<4 7l#^ a]-o.Al7l^ 
#31, ^ 
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(d) -8-^- £-B^Rr 

[3^*8- 171 

^115^ 5Ett ^]16%H1 &<H>H, 

^3 *^ §3*93 = ol^f ^^H^-(hGH), Sl3*H€-(IFN) f f^ 0 J*} 
(G-CSF) , 17# ^0.3. ^1^>L> H^-g- f^<>}*> -frS. 

^1( 17 S-G-CSF ^olSfl: HM10411), 3^ ^ #2lSl*KEP0), Si El GM-CSF 

18] 

^115^- ^16^1 91°]*}, 

^r-g-^ £r*H£°l 1,000 100,000 t?°J 3* ^-£-5. Sfrfe- -g-^- 

[3^8" 19] 

*|18*4| 3X°1*\, 

*r-g-S f^lir <iH-fl*l = Hi-, ^c-fl^lH. Hi-, ^3Hnl^( m aleimide) 

ZL# *J ^Ali4nl = ( succ inamide) -frSSflS. o]sf-o]Q ^oj^Ei ^S\^ ^ft °<J^ 

[^U" 20] 

*fll9*J-°fl 

nl^ ^vilolEo] ^J-g- ^ -g-^ . 
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[5L 1] 

hGH hGH-3.4 IgG hGH-IgG 
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IS. 2] 

IFN IFN-3.4 IgG IFN-IgG 
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<0 



1020030015744 rtl , 

^f: 2003/7/16 



[-£ 3] 

hGH-IgG IgG hGH-IgG IgG 

[ DTT p] *|3 ] [ DTT ^ j 




[£ 4] 



hGH 

40K PEG hGH 
IgG -hGH 




^Zh(hr) 
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